When discharged after day-case surgery, patients are usually advised to avoid activities such as driving or operating hazardous machinery for 24 h after anaesthesia because residual effects may impair their cognitive ability and make them more liable to accidents. To estimate such residual effects, psychomotor and cognitive test batteries are often conducted within a few hours of the anaesthetic and show that cognitive performance has returned to preoperative baseline levels within 3-4 h.
It is possible, however, that such studies may underestimate residual impairment in patients because even when suffering severe fatigue or aftereffects of sedation, individuals can muster sufficient resources to perform satisfactorily for short periods [1, 2] . There is at least anecdotal support for the idea that patients are impaired for several days after general anaesthesia; patients report forgetfulness or inability to concentrate. It is obviously important to know how recovering patients "perform" not only in hospital but also at home and it is possible that useful insight may be gained from patients' subjective assessment of their state, recorded several days after the event. We used the well-established cognitive failures questionnaire (CFQ) [3] which permits self-assessment of cognitive and psychomotor impairment, to assess day-case patients 3 days after anaesthesia. The CFQ has not been used, to our knowledge, in previous anaesthetic recovery research. However, while there are no existing data that might indicate its specific validity in such circumstances, its use in other patient groups confirms that it provides a reliable and valid measure of impaired cognitive function [4] .
The objective of this study was to investigate cognitive function over 3 days after day-case anaesthesia using the CFQ.
Patients and methods
The study was approved by the Ethics Committee of the Victoria Infirmary, Glasgow.
The CFQ is a standardized instrument to collect information on cognitive lapses which occur in everyday life. It has been used to study cognitive failures in groups of healthy individuals and also in patients with physical and psychological problems such as chronic pain, terminal cancer and chronic fatigue syndrome [4] . The lapses usually indicate failure of perception, memory or a misdirected action. Such lapses are often minor but may have serious implications when driving or operating hazardous equipment at work or in the home.
The CFQ consists of 25 questions about lapses or mistakes that commonly occur in everyday life (see appendix). For each question, the respondent rates how frequently the error has occurred over the relevant time period. Each question can score from 0 to 4 so that the maximum score is 100. The higher the CFQ score, the greater the incidence of cognitive failures. The CFQ has the advantage of being easy to administer and provides a retrospective measure of integrated cognitive function over a period of time.
After obtaining informed consent, day-case patients undergoing surgery with general or local anaesthesia were asked to complete the CFQ with respect to the 3 days before admission. Patients receiving sedation (e.g. endoscopies), those aged less than 18 yr, women undergoing termination of pregnancy and patients who were subsequently admitted after operation to the ward were excluded from the study. Patients took home a second CFQ with instructions to complete it 3 days after anaesthesia and return it in a pre-paid envelope. The second CFQ asked about the 3 days after discharge from hospital. Three days was chosen after a pilot study which found no difference between general and local anaesthesia groups at 7 days. This aspect of the methodology is considered further in the discussion.
The general anaesthetic technique was not standardized because the objective of this study was to detect alterations in cognitive function which could be found after general anaesthesia rather than to compare the effects of different agents and techniques. In the majority of cases, however, anaesthesia was induced with propofol, and maintained with a volatile agent, nitrous oxide, and a small dose of opioid. Limited opioids were used in the postoperative period according to local practice, and were not taken home by patients. No patient undergoing a procedure under local anaesthesia was sedated.
For obvious reasons it was impossible to allocate patients randomly to general or local anaesthesia groups. A wide variety of surgical procedures were carried out, including gynaecology, orthopaedic, dental, ENT and general surgery.
Data were analysed using the chi-square test for categorical data. The scores were treated as ordinal data and the Mann-Whitney and Wilcoxon rank tests were used for between-group and within-group hypothesis testing. P : 0.05 was considered significant.
Results
Eighty-two general anaesthesia and 39 local anaesthesia patients agreed to take part in the study. Of these, 54 (68 %) and 30 (77 %) returned their second questionnaire and the analysis is based on these samples. Patient data are shown in table 1. The general anaesthesia patients were significantly younger (P : 0.01, Mann-Whitney), and significantly more were female (P : 0.05, chi-square). This is an inevitable reflection of the work of the day surgery unit which includes a large gynaecology practice.
Pre-and post-anaesthetic CFQ scores for the two groups are shown in table 2. The general anaesthesia group reported significantly more cognitive failures during the 3 days after anaesthesia than during the same period before anaesthesia (P : 0.01, Wilcoxon). The local anaesthesia group showed no significant change. Moreover, a between-group analysis confirmed that while the general and local anaesthesia groups did not differ in pre-operative CFQ scores (P 9 0.05, Mann-Whitney), the postoperative CFQ score in the general anaesthesia group was significantly higher than that in the local anaesthesia group (P : 0.01, Mann-Whitney).
Discussion
The CFQ data indicated that in a 3-day period after discharge, patients who underwent general anaesthesia experienced a significant increase in cognitive failures relative both to preoperative baseline values and to patients who underwent local anaesthesia. An initial conclusion would be that the after-effects of the anaesthetic, or the surgical procedure, continue to exert an adverse effect on cognition after general anaesthesia.
This conclusion would seem consistent with evidence from the few studies which have extended the assessment of cognitive recovery (in hospital) beyond the usual period of a few hours after return of consciousness. For example, choice reaction time has been shown to be impaired for 36 h [5] and digit-symbol substitution for 2-3 days [6] after general anaesthesia. Unfortunately, those studies which made direct comparisons between general and local anaesthesia recovery profiles are not helpful in the present case because they conducted assessments only in the immediate recovery stage and then at 3 months where, perhaps not surprisingly, no effects were found [7, 8] .
There may have been some imprecision in the present assessment of the duration of impairment. Although the pilot study suggested that no impairment was present at 7 days, the sample sizes were rather small (n : 10) and therefore of low power. The choice of a 3-day assessment period was therefore somewhat arbitrary. A more extensive study may be required to determine the precise profile and duration of impairment, as judged by the CFQ.
The mechanism of residual impairment has been proposed as the residual effect of anaesthetic drugs on higher brain centres [9] or increased metabolic demands induced by the endocrine response to surgery [10] . While there is some evidence that general anaesthesia is indeed associated with a greater endocrine "stress" response than local anaesthesia, there is no associated evidence of differential cognitive impairment [8] .
The fact that the general anaesthesia group reported greater impairment may be difficult to interpret because of the confounding factor of the different surgical procedures experienced compared with the local anaesthesia group. Not surprisingly, the general anaesthesia patients underwent more invasive surgery than the local anaesthesia group, for example laparoscopy compared with carpal tunnel decompression. Moreover, while the effect was statistically significant, it is difficult to judge its clinical significance because there are no appropriate normative data for the CFQ. The between-group difference was therefore suggestive but needs to be interpreted with caution. None the less, it is interesting that the general anaesthesia group did report greater impairment despite their significantly younger age composition.
There are further subjective biases that may affect patient responses even on standardized instruments [11] [12] [13] . The CFQ is a retrospective measure and is therefore subject to the vagaries of human memory. This may include not only forgetting incidents of cognitive failure, but also confabulation and misattribution of real incidents to the incorrect time period. For instance, some patients may have memories of profound impairment occurring in the immediate 24-h recovery period which they mistakenly believe and report to have occurred later during the 3-day study period. Such "false memories" can be difficult to assess. Moreover, patients completed the second questionnaire when unsupervised at home and it is possible that their responses were biased by the comments of partners and family on their condition. It is also possible, given the results of studies with other sedative agents, that patients in the general anaesthesia group may have "expected" to suffer impairment and that this expectation biased their responses in a negative way [12] .
The fact that the CFQ itself enquires about impairment may bias some patients to respond positively. Given the standardized nature of the CFQ, one could not readily modify it in an attempt to "disguise" its true intent. However, future studies might contrast CFQ responses with performance on objective tests of recovery (reaction time, attention, etc.) whereby unimpaired performance on objective tests allied to subjective impairment on the CFQ might imply some bias in the latter assessment.
The response rates of 68 % and 77 %, respectively, for the general and local anaesthesia groups may detract slightly from the reliability of the conclusions. They may also introduce bias because those patients who had experienced particular impairment may have felt more motivated to return the questionnaire. A future study might consider interviewing all patients in the sample at home so as to ensure the recording of as full range of responses as possible. Another methodological improvement might be the inclusion of a non-operated, matched control group to take account of the fact that the incidence of cognitive failures probably varies from day to day even in the "normal" state.
As a tentative conclusion, the present results indicated that general anaesthesia patients perceived a residual impairment of their cognitive faculties over the 3 days after general anaesthesia. It would be important to extend the present study to include some degree of randomization between general and local anaesthesia in order to ensure equivalence in the procedures undergone. This presents some difficulty as such a study would be limited to operations that could be carried out equally well under both general and local anaesthesia and require that both patient and surgeon would agree to randomization rather than have a free choice. It would also be valuable to examine the degree of correlation between CFQ scores and the more commonly used psychomotor and cognitive test batteries. Recovery research has shown that psychological assessments have much to offer anaesthetic practice and there is considerable virtue in attempting to increase the "ecological validity" [1] of those assessments by demonstrating that their performance profiles are accurate reflections of the patient's state when discharged into the real world.
